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REMARKS 

This paper is responsive to the Office Action datecf" May 5, 
2004. Claims 1, 2 and 5-7 are pending in this application and 
have been rejected. Reexamination is respectfully requested in 
light of the following remarks and attached declaration. 

Claim Rejections - 35 USC § 112 

Claims 1-2 and 5-7 have been rejected under 35 USC § 112 
(second paragraph) as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant 
regards as the invention. Applicant respectfully traverses this 
rejection for the reasons that follow. 

As the Examiner has recognized, Applicant claims this 
invention using certain product by process limitations. These 
process limitations are clearly limited to the product. The 
product is a Known Good Die (KGD) , Known Good Dies are in 
themselves a product, and are quite different from dies which are 
manufactured without additional testing, such as stress-tolerance 
testing which may include thermal -stress testing (Applicant's 
specification, page 6, at the bottom, and page 7) . The thermal - 
stress test is a component of Applicant's Known Good Die test, 
which is necessary to define the Known Good Die. Known Good Dies 
are defined as equivalent quality and reliability of the 
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comparable package part (see attached article, "KGD: A State of 
the Art Report" by Jim Rates. 

Applicant claims structure and a process of manufacture which 
produces the claimed Known Good Die (KGD) . 

The Examiner asks what structure necessarily results from 
this process limitation. The answer is a Known Good Die that has 
been tested for thermal stress tolerance and, therefore, has been 
screened to eliminate dies that do not possess it (see attached 
Danziger Declaration) . 

The Examiner argues that the process limitation bears 
insignificant patentable weight for the product since a person has 
no way to structurally discern that something was stress tolerance 
tested prior to mounting. As the Danziger Declaration shows, 
Known Good Die testing, such as stress tolerance testing, is 
specified by the user of the die. This is especially important 
for certain end uses such as multichip modules, and satellite 
application (Danziger Declaration) . Therefore, the consumer who 
has specified the required Known Good Die, certainly knows what he 
has specified and what is contained in its design manufacture and 
ultimate statistical probability of being a Known Good Die. 

Next, the testing prior to mounting of Applicant's claimed 
die is also very apparent from visual examination of the claimed 
KGD. If the connections are made to the solder ball connections, 
the solder balls will be imperfect and will shown signs of prior 
connection, such as a taffy pull configuration. This type of 
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connection reveals prior use and the unavailability for future 
use. Similarly, prior use of wire bond connections can be easily 
determined by visual inspection (a microscope may be necessarily) . 
The disruption of the wire bond connections allows a person to 
structurally discern that there has been testing on them. The 
fact that the dies have been specified for thermal stress 
tolerance (Known Good Dies) combined with physical evidence of 
testing is complete proof. 

35 USC § 287 makes it incumbent upon the patent owner to 
provide constructive or actual notice to the infringer in order 
to collect any damages at all. Therefore, the infringer will be 
notified by the patentee. It is the patentee's duty to find the 
infringer. Next, as a matter of trial procedure, it is the 
patentee's burden of proof to prove infringement under 35 USC § 
271. It is the patentee who must muster the facts of 
infringement against a potential infringer. Still further, the 
"potential infringer" if he manufactures the claimed known good 
die and device together will certainly know the process used to 
make the Known Good Die. On the other hand, should the 
"potential infringer" purchase his dies, he will certainly have 
the ability to find out if his device contains dies which have or 
have not been tested. 

In fact, he will have specified the thermal stress tested 
KGD (Danziger declaration) . The "potential infringer" is a 
hypothetical person who has no standard for determination. 
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Applicant cannot respond to such an allegation because the 
Examiner has presented no evidence as to the level of skill of a 
potential infringer . 

Next, at page 2, line 19 the Examiner refers to scope of 
structure. The file history of this application provides an 
answer. Therefore, there must be a structural difference (see 
MPEP § 2113) . Such a structural difference was previously- 
outlined to the Examiner in Applicant's paper filed September 10, 
2003 in discussion of the rejection under 35 USC § 102. The 
"potential infringer" need only refer to this to determine one of 
the differences which have apparently been recognized by this 
Examiner in dropping the rejection under 35 USC § 102. 

The clear test for product by process claim patentability is 
prior art , not some potential future infringement. Claims are 
not unpatentable because of a potential future infringer. 
Instead, claims once patented provide the basis . for actions 
against future potential infringers. 

At page 2, lines 20-24, the Examiner first notes that how 
the device was tested to describe the structure is part of its 
history. Next, the Examiner states, "so what one must ask is: 
what happens to a structure that was 'thermal stress tested'?" 
The answer is taught in Applicant's specification that the 
thermal test tolerance screening is used to eliminate dies which 
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do not past the test. Stated another way, dies that fail the 
test never appear in an end use device in the first place (they 
are not KGD) . This is one indicia of what happens. Next, the 

Examiner asks, "What does it look like . . . ?" The answer is that 
it works when others do not. Stated more simply, the device that 
does not pass the thermal stress test becomes broken and it never 
appears as a Known Good Die in the first place. Two computers 
can "look" alike, but the programming or chip structure may 
differ. The test for infringement in the computer example is if 
the software or hardware responds to claims of a patent. 

At page 2, beginning at line 5 up from the bottom, the 
Examiner asserts : 

"In claim 1, the last six lines are directed to how the 
earlier recited "solder ball array connections' and 'wire 
bond connections' are 'used' and 'connected ' and 'not 
connected' at various points during a process. The acts do 
not give rise to a discernable structure in the finally 
claimed product: what do the 'wire bond connections' and 
solder ball array connections physically look like in the 
product?" 

The answer to this question is found in simple observation 
the Known Good Die in accordance with claim 1 . Either the solder 
ball array connections or the wire bond connections will have been 
disturbed and will no longer be pristine (see discussion of 
pristine infra) . 
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This is discernable by optical inspection of the die and the 
availability of connections for use in an end use device is 
apparent. Applicant respectfully refers the Examiner to US Patent 
5,886,414 (relied upon in this Office Action). At column 5, lines 
17 to 23 where that patent also teaches that "since the previous 
testing connections were made to the extension areas, there 
remains an undamaged region to make electrical connections for 
final packaging." Applicant respectfully submits that the '414 
use of the term "undamaged areas available for electrical 
connections" is no different than Applicant's reference to used or 
not used in claim 1 or the more precise definition of undamaged as 
found in claim 2, where Applicant refers to connections remaining 
pristine and until connected to the end use device. "Pristine" in 
Applicant's specification (Applicant is entitled to be his own 
lexicographer) has the same meaning as an undamaged region as 
found in the '414 Galloway patent at column 5, lines 17-21. It 
merely means undamaged. The Examiner is respectfully requested to 
refer to Applicant's specification at page 3, lines 8-12, page 
5, lines 13 - 16, page 10, lines 19 - 25, page 11, last line - 
page 12, line 6, Applicant's original claim 12, original claim 21, 
original claim 34, and original claim 42. It is clear from the 
above references in Applicant's specification that Applicant has 
elected to use the word "pristine" as meaning that the reference 
connections are not used. Pristine clearly means undamaged and 
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available for connection in an end use device, such as an MCM 
(multichip module) or other device where a KGD must be specified. 

The Examiner asks if connections remain pristine in time, 
what do they look like in the product compared to prior art 
connections that are not pristine. The answer is explained in the 
specification, which is that they are unused. What they look like 
is that they are not damaged or, as stated in the language of 
x 414, remain undamaged to make electrical connections for final 
packaging. 

The limitation in claim 5 stating that connections are not 
removed from the die first provides definition over the breakaway 
disclosure in US Patent 5,886,414, Galloway, which is relied upon 
as prior art in the rejection under 35 USC § 103. Applicant 
leaves the connections on the die (does not remove them) although 
they are damaged after the test . Claim 1 simply does not 
implicitly recite a device having connections that are removed. 
Claim 1 recites alternate use of wire bond connections or solder 
ball connections for a known good die test. Claim 1 does not state 
that these connections are removed from the die. Claim 1 states 
that there are solder ball array connections on the planar KGD 
surface and wire bond connections on the planar KGD surface. 
These are the connections that, are not removed. Claim 1 simply 
does not refer to removal of these connections or any other 
connections. Stated another way, claim 1 does not recite a step 
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of how or when contacts between the connections and a test device 
are removed. 

The Examiner at page 3 has stated: 

For purposes of examination, the "solder ball connections" 
and "wire ball connections" of the claimed product are any 
discernable electrical contact structures that are or were 
"solder ball connections" or "wire bond connections," 
respectively. 

This observation by the Examiner is respectfully traversed. 
Claim 1 recites that the KGD at all times has solder ball array 
connections on the planar KGD surface and at all times has wire 
bond connections on the planar KGD surface . Claim 1 does not 
respond to the language as interpreted by the Examiner. 

Claim Rejections - 35 USC § 103 

The Examiner has rejected claims 1-2 and 5 - 7 as being 
unpatentable over Galloway M14 in view of IEEE 1995 taken with 
flip chip reference Sherif '394. 

The Examiner has cited Shaukatullah and Sherif to conclude 
that it would be obvious to modify the metal bumps (24) of 
Galloway to include solder balls. Applicant respectfully requests 
that the Examiner refer to Applicant's specification, page 5, top 
five lines, which refer to flip chip technology and C4 technology. 
These technologies Applicant acknowledges include solder balls. 
Still further, the M14 reference at column 3, beginning at line 
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29, states that the metal bump (24) allows the die to be used in a 
flip chip or tape -automated-bonding (TAB) package. Applicant, 
therefore, concludes that in view of the '414 teaching and 
Applicant's teaching that Applicant's claims for solder ball array 
connections apply to flip chip and C4 technology as well. Since 
this is Applicant's position, there is no need to go beyond M14 
in considering patentability of Applicant's claims. 

Applicant also equates the terminology solder ball or flip- 
chip C4 array at Applicant's specification, page 9, lines 14-17. 


Galloway M14 

Galloway discloses a chip with extension layers of a metal 
layer extending over a passivation layer. These extension layers 
are for connections by use of wire bond pads to allow an 
electrical connection with the original wire bond pads for burn in 
testing. The testing connections, (extension areas) can be 
removed with out damaging regions on the dye for the final 
packaging connections. 

In Applicant's claim 1, Applicant requires that the claimed 
KGD have both solder ball array connections and wire bond 
connections on the planar KGD surface. This structure is shown in 
Applicant's Figures 1, 2 and 3 where the solder ball connections 
(10) and the wire bond connections (12) are on a single planar 
surface of the die (14) . Similar structure is shown in Figures 1 
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and IB. The die has connections between all of the solder ball 
array connections and wire bond connections. The definition of 
the word "planar" is that of a plane or a surface having a flat 2- 
dimensional quality. In M14, neither the bumps (24) , nor the 
wire bond connectors (12a) (see Figure 1) are mounted on a planar 
KGD surface. Instead, they are above the planar KGD surface. The 
only on the planar surface of the die (14) in M14 is a wire bond 
pad made of aluminum (16) . Everything else, such as the extension 
area (12a) and metal bumps (24) are stacked on top of the wire 
bond pad (16) . For this reason, M14 simply does not anticipate 
or render obvious the first two clauses of claim 1. 

Applicant, therefore, traverses the Examiner's observation 
that the "KGD having solder bump array connections on a planar KGD 
surface (e.g., bumps 24 are "on" and "over" the upper planar 
surface of the KGD 14)". Review of Figure 1 and the other figures 
of the M14 patent, shows that neither the bumps nor the wire bond 
connections are on the KGD planar surface as claimed. 

Next, the Examiner has argued that bumps (24) are "on" and 
"over" the upper planar surface of KGD (14). Applicant's claims 
require not only that the solder ball array connections be on the 
planar surface, but also that the wire bond connections be on the 
planar KGD surface. This is simply not the case with '414 when 
neither is on the planar KGD surface, and where the bumps (24) are 
on a surface of material (12) , which is part of material (12a) , 
which is placement of the bump (24) on a portion of the bond area. 
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Still further, a view as shown in Figure 1 shows that both bumps 
(24) and pads (12a) are placed upon a single wire bond pad (16) , 
which is in turn placed on the dye (14) . The only thing on dye 
(14) is wire bond pad (16) . The Examiner is requested to refer to 
the definitions of "on" and "over" which are attached to this 
amendment. These definitions are consistent with Applicant's 
argument, and show that the two terms do not mean the same thing. 

Next, the Examiner asserts that *414 teaches a thermal stress 
test. Review of x 414 first shows that it relates to burn in 
testing, not a thermal stress test. On the other hand, x 414 in 
its design shows that it does not take thermal stress testing into 
consideration. First, as pointed out in Applicant's 

specification, thermal stress testing requires a particular lay 
out of the ball -grid array on the face of the planar surface in 
order to allow and compensate for the thermal stress. Here, the 
bumps are not even on the planar surface, and there is no teaching 
that the bumps are designed and laid out to accommodate thermal 
stress. However, and more importantly, the extension areas are 
described as being weak and brittle (see column 4, lines 55 - 60). 

With this design, it becomes very clear that x 414 not only does 
not suggest thermal stress testing, it teaches away from such 
thermal stress testing by utilizing weak and brittle extension 
areas (12a). In v 414, the flow chart depicted in Figure 9 shows 
only a burn in testing and does not suggest a thermal stress test 
as claimed by Applicant. 
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The Examiner asserts that in the alternative solder ball 
connections are used and refers to step (84) of Figure 9. The 
alternative referred to is the use of solder ball connections to a 
test device. However, step (84) of Figure 9 relates to the burn 
in testing. This step follows connecting to extension areas with 
wire bonds (step 82b) connecting to extension areas (82c) or 
touching with probes. Figure 9 simply does not disclose use of 
the bumps (24) as the alternative connections to be used during a 
thermal stress test tolerance test as claimed. Throughout M14, 
there is no suggestion that the bumps (24) are ever used for any 
purpose other than the end use. The extension areas (12a) are 
always used for test, and the extension areas (12a) are the ones 
that may be broken off or removed after test. There is no 
alternative of either wire bond connections or solder ball 
connection used for Known Good Die tests disclosed by or suggested 
by x 414. 

The Examiner should note that column 5, lines 15 - 24 teaches 
that the Known Good Dies can be packaged making connections to 
locations other than the extension areas in step (88) . It further 
states that the packaging can be done with connections to the 
metal bumps. Still further, it states that since previous 
connections were made to extension areas, there remains an 
undamaged to make electrical connections for the final packaging. 

This does not suggest alternative use of the bumps for testing. 
In step (90) shown in Figure 9, the step is providing the Known 
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Good Die to the customer. The Known Good Die provided to the 
customer is one created by the previous steps (80) through (86) . 
This Known Good Die, however, is not one, which is proven to be a 
Known Good Die by making connections to the bumps or ball 
contacts. 

Claim 2 

Claim 2 recites that if solder ball connections, the wire 
bond connections remain pristine. Galloway teaches only the 
opposite . 

Claim 5 

Claim 5 clearly defines over Galloway in that claim 5 teaches 
that the bond connections are not removed from the planar surface. 
On the other hand, step (86) while reciting "optionally removing 
extension areas," fails to place the pads on the planar surface of 
the Known Good Die in the first instance. As pointed out above, 
the extension areas (12a) are simply not on the die planar 
surface. Even though they may not be removed, they are simply not 
on the planar surface of the die to begin with. 

Summary 

It is, therefore, respectfully submitted that the M14 
reference does not meet the term of the claims or reasonably 
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suggest to one skilled in the art the structural limitations of 
the claims or the process limitations of the claims. 

In view of the foregoing, it is respectfully submitted that 
the application is now in condition for allowance, and early- 
action in accordance thereof is requested. In the event there is 
any reason why the application cannot be allowed in this current 
condition, it is respectfully requested that the Examiner contact 
the undersigned at the number listed below to resolve any problems 
by Interview or Examiner's Amendment. 


Date: July 2, 2004 

Snider & Associates 
Ronald R. Snider 
P.O. Box 27613 

Washington, D.C. 20038-7613 
(202) 347-2600 


Respectfully submitted, 



Reg. No. 24,962 


RRS/bam 



The term known good die (KGD) 
luu< bcc« with us for almost 10 
year*. Many techniques for mak- 
ing an electrical interconnect to 
Uio die b^nd pads, in order to 
facilitate test and burn-in, have 

come and s«" K1 - Hut a few stJ1 * remain ' 
Over ihc years the description of KGD 
has changed Utile. The "e^jvaleflt quali : 
ty and roliabilUy ofthe co i nparable pack - 
l^£j]^r? is still valid. Tfiedescription of 
failure rates is dunging from the old "3 
to 9s ,% or "4 to v >.<" to fajhu^j]QJinieor 
FIT rate. And the different applications 
^ndassembly processes can tolerate dif- 
ferent l-IT rates. Additionally, some wafer 
fab processes lend themselves to other 
than carrier KCP processing techniques. 
One of the new (old) techniques involves 
some unique test conditions accompa- 
nied by electrical stress that can accelerate 
defects that can be dete cted using Id & 
Testing. This article addresses the new 
techniques, the state of surviving carrier 
techniques and user needs. 

Background 

Quality and reliability are separate qual- 
ities; However* if FITs are screened out to 
an acceptable level, by definition the ini- 
tial quality should be 100 percent There- 
fore, today's discussions about KGD cen- 
ter on FIT rates. 

In 1996, 1 published an article 1 chron- 
icling the past, present and future of 


KGD. In my conclusions I stated that 
"The future is bright for KGD. They just 
will not be called KGD" This has been 
borne out by the proliferation of single 
die chj^al^Jga^^i^P) that have 
becoxneav^ble&TRe^st few years. 
This availability of CSPs provides solu- 
tions for at least two of the problems 
associated with KGD, while in some 
cases providing a die size packaging solu- 
tion. The first is the elimination of han- 
dling problems associated with KGD. 
Automatic handlers can be used for test, 
burn-in and assembly without fear of 
damaging the die. Secondly, automatic 
handlers can provide a simple common 
interface for electrical connection. 

There are a number of sockets available 
today, down to 05 mm pitches, that make 
reliable connections to CSPs. Loranger, 
Wells-CTI and Yamaichi make sockets 
that work well on small pitch BGAs, b ut 
they may or may not work on flip chip 
bumped die or CSPs that resembl efljp 
dugs. Those technologies should not be 
confused with Aehr Test, Bear Technology, 
or Texas Instruments (TI)/Micro Mod- 
ules Systems (MMS) sockets that are 
intended for bare die, bumped or 
unbumped. Yamaichi does offer sockets 
for both small pitch BGAs, flip chip an d 
ta pe-automated bonding (TAB ). " 

Several reports are available today list- 
ing current and past die/KGD usage, as 
well as predictions for future use. These 


reports infer that millions (sometimes 
billions) of die are presently being used 
and the trend is upward. It is difficult to 
separate the uses/users and the areas of 
the world involved, but the major users' 
of bare die today are still the semicon- 
ductor manufacturers. If the manufac- 
turers package two or more die into a 
package, they become a die usage statis- 
tic. A large number of TAB die are used 
in Asia, further skewing the numbers. 

James B. Brinton published an article 2 
discussing the fading multichip module 
.(MCM) market growth. The article 
states that according to an upcoming 
report from Prismark Partners LlC, 275 
million KGD were shipped in 1997 com- 
pared to 4.2 billion in total bare die ship- 
ments, and 53.3 billion total integrated 
circuit (IC) die in all forms. The article 
further defines KGD as die "tested 
beyond conventional wafer probe * 
These numbers are mind boggling. As an 
employee of the premiere die processor 
in the industry, I can state without fear of 
contradiction that Chip Supply Inc. 
(CSI) and all of its competitors did not 
ship the noted bare die or KGD in 1997. 
In fact those numbers have not been 
reached in the combined lifetime of the 
companies, I can further state that all of 
the companies supplying KGD carriers, 
sockets, burn-in boards and assorted 
other widgets did not and cannot sup- 
port this KGD run rate. 
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So where did they come from and 
where did they go? I dorft know! But I do 
have some thoughts. Tested beyond con- 
ventional wafer probe does leave room 
in defining KGD. As mentioned earlier, 
different applications can tolerate differ- 
ent quality levels and FlTs, Simply 
adding a special parameter at probe such 
as Taa or Iddq could make the die a $ood 
enough " This area accounts for a large 
percentage of the delivered/consumed 
KGD by semiconductor manufacturers. 

IBM is and ha s been j producing C4 
KGD (IBM fab) ToTyears originally 
using their R3 KGD process* and more 
recently advanced applications of Iddc^ 
screening. Likewise, Delco has been pro- 
'ducingflip chip KGD of their own man- 
ufacturer for years. These two compa- 
nies alone contribute largely to the total. 
Contract assemblers such as Celestica 
and SCI also use large quantities of bare 
die mostly procured directly from the 
manufacturers- 
Samsung and Tt among others, have 
been producing high volumes of fully 
screened single die chip scale packaged 
parts for several years. These must be in 
the count as well as the Asian captive 
market. 

We are not alone in trying to under- 
stand the "state of the art of KGD" 
Remy Degen authored an article titled 
"KGD: Konfusing Signals" 3 which 
amply describes the technical state of 
KGD today. He evaluates the feasibility 
of KGD by reviewing the standard 
process minus the assembly step; he 
points out the bi ggest obstacle is burn - 
in, whi ch \&^ Tne^^on^m^ 
pro3u^6Tan3 he discusses the possible 
use o f wafe rjg^el_buxnri n as-a solution 
tovolumeJKGD^ 
The quality and reliability exhibited 


by any single semiconduc- 
tor die is attributable to 
manufacturing defects 
caused during and by 
the wafer fab process. 
Defects such as weak 
oxides, bridging faults 
due to resistive via 
contacts, certain open 
faults, stuck-on faults, 
operation induced 
faults, parasitic devices, 
pn junction leakage 
and abnormally high contact resistance 
all contribute to the quality and reliabil- 
ity of any single die. Many of these 
defects may not manifest themselves as 
normal logic fault failures, and therefore, 



Figure 2. 

The DieMate product line , 
developed by Micro Modules 
Systems. 
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by Micron's ad- 
vanced packaging 
group known as 
KGD Plus (Figures 
1 and la)* Several 
patents issued to 
Micron protect this 
process. The com- 
plete carrier (package 
and insert) were man- 
ufactured by Micron, 
and the assembly/ , 
disassembly equip- 
ment was manufactured by Cybex. 
This arrangement allowed Bear to 
offer the only turnkey system available 
for producing KGD. 
Several months ago, Cybex filed for 


™wnot be detected by traditional logic protection of the bankruptcy court Cybex 
functional testing. Many of these faults was liquidated and the remaining assets 


are activated using current burn-in 
screening techniques. 

Today, there are ongoing studies to 
model and demonstrate wafer level die 
processing techniques that allow the 
screening of bare die that meet military 
requirements for packaged parts without 
burn-in or the use of special carriers. 



Figures 1 and la. 
The complete carrier 
(package and insert) 
developed by Micron's 
KGD Plus. 


Surviving Carrier Technologies 

In order to screen bare die in the same 
manner as packaged parts, a method 
must be used to make a reliable electrical 
connection to the die bond pads. This is 
not trivial because the bond pads most 
likely will have a layer of native oxide on 
them. The interconnect method must 
penetrate this barrier and make a low 
impedance contact to the aluminum. 
Over the last 10 years many techniques 
have surfaced to accomplish this, but only 
four have survived These four have been 
used, and in some cases, are still being 
used to screen bare die. Following is a sta~ 
tus report on these four technologies: 

1) SofTAB is a patented process used by 
CS1 to produce KGD. The process is 
described in US. patent 5,677,203. To 
date the company has not offered 
licensing of SofTAB, but continues to 
use the process to supply KGD. 

2) Bear Technologies was a joint venture 
between Micron Semiconductor and 
Cybex Corp. The carrier offered made 
use of the highly effective silicon 
interconnect technology developed 


were sold. Micron, as the remaining 
majority partner, made the decision to 
shut down Bear. However, Micron intends 
to bring this product back to market. 
3) TI/MMS —The DieMate (Figure 2) 
product line was originally developed 
by MMS and made use of a patented 
diamond particle interconnect system, 
TI and MMS entered an agreement 
that made TI the sales and marketing 
arm for DieMate. Over the years this 
interconnect system has evolved to the 
product currently offered by TL MMS 
febricates the insert and TI fabricates 
the carrier and performs the assembly. 

However, recent news confirms that 
MMS is undergoing a re-financing 
process which may lead to a change in 
ownership or termination of some of 
the product lines. The impact of this 
on the DieMate product from Texas 
Instruments is being evaluated. James 
Forster 4 , DieMate product manager,' 
has indicated that TI is committed to 
the DieMate product line and is work- 
ing on developing alternate sources for 
the substrate, 
4) Aehr Test Systems offers their line of 
DiePak components for KGD pro- 
cessing (Figure 3). This includes a 
temporary reusable die carrier, an 
interconnect substrate and a burn-in 
socket. The interconnect substrate 
consists of a proprietary polyimide 
film with fine line pitch copper traces 
and through holes filled with metal. 
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drugs) b — used as a function word to indicate involvement with the 
activity, work, or function of <"•- tour) (^ the jury) <~ duty) c — 
used as a function word to indicate position or status in proper rela- 
tionship with a standard or objective (^ schedule) 7 a — used as a 
function word to indicate reason, ground, or basis (as for an action, 
opinion, or computation) <I have it good authority) <~ one condi- 
tion) <the interest will be 10 cents ~ the dollar) b — used as a func- 
tion word to indicate the cause or source (profited — the sale of stock) 
<the win came ~~ a last-second goal) c — used as a function word to 
indicate the focus of obligation or responsibility <d rinks are ~ the 
house) (put the blame ~ my actions) 8 a — used as a function word 
to indicate the object of collision, opposition, or hostile action 
(bumped my head ^ a limb) <an attack *w religion) <pulled a gun ~ 
me) b — used as a function word to indicate the object with respect to 
some disadvantage, handicap, or detriment <has three inches in height 
~ me) <a 3-game lead ~ the second-place team) <the joke's ~ me) (it's 
no use denying it, we've got the goods — you) 9 a — used as a func- 
tion word to indicate destination or the focus of some action, move- 
ment, or directed effort <crept up ~ him) <feast your eyes this) 
(working my skiing) (made a payment ~ the loan) b — used as a 
function word to indicate the focus of feelings, determination, or will 
(have pity ~ me) (keen ~ sports) (a curse ~ you) c — used as a' 
function word to indicate the subject of study, discussion, or consider* 
ation (a book ~ insects) (reflect ~ that a moment) (agree price) 
10 — used as a function word to indicate reduplication or succession in 
a series (loss ~ loss) ; • 

*on \'6n, *an\ adv (bef. 1 2c) 1 a : in or into a position of contact wit h 

an npp^r c .,rfa™ ^ «^ as to be positioned for use or operation (put 

the plates ~) b : in or into a position of being attached to or covering 
a surface; esp : in or into the condition of being worn (put his new 
shoes ~) 2 a : forward in space or time (went ~ home) b : in 
continuance or succession (rambled r«> (and so — ) 3 : into operation . 

-or a position permitting operation (switched the lifjht ~> 

*on \6n, *an\ adj (1540 1 : engaged in an activity or function (as a 
dramatic role) 2 a (1) : being in operation (the radio is ~) (2) 
: placed so as to permit operation (the switch is ~> b : taking place 
(the game is ~) 3 : intended, planned (has nothing ~ for tonight) 

■-on \,an, an\ n suffix [ISV, alter, of -one] : chemical compound not a 
ketone or other oxo compound (parathion) • 

*-on \,an\ n suffix [fr. -on (in ion)] 1 : subatomic particle (nucleon) 2 
a : unit : quantum (photon) (magneton) b : basic hereditary compo- 
nent (cist ron) (operon) ' * ' - 

^n Van\ n suffixjNL, fr. -on (in argon)] : noble gas (radon) 

on-agaln, off-agam adj (1948) : existing briefly and then disappearing 
in an intermittent unpredictable way (on-again, off -again fads) 

on«a>ger Van-i-jarX n [ME, wild 

"ass, fr. L, fr. Gk onagros, fr. onos 
ass + agros field — more at 
acre] (14c) 1 : a small pales 
colored kiang with a broad dorsal 
stripe 2 [LX, fr. L] : a heavy 
catapult used in ancient and me- 
dieval times 

on and off ao*v(1855): OFF and on 
onanism \ , 6-na- l niz-am\ n [prob. 

fr. NL onanismus, fr. Onan, son of 

Judah whose disobedient act is 

described in Gen 38:9] (ca. 1727) 

1 : masturbation 2 : coitus ; 

interruptus 3 : self-gratification — onan*is*ttc X.d-na-'nis-tikX adj 
,»once \'wan(t)s\ adv [ME ones, fr. gen. of on one] (12c) 1 : one time 
* and no more 2 : at any one time : under any circumstances : ever 3 

: at some indefinite time in the past : formerly 4 : by one degree of 

relationship 

*once n (13c) : one single time : one time at least — at once 1 : at the 
same time : simultaneously 2 : immediately 3 : 3 both 

a onceao7(1691): that once was: former 

*once conj (1761) : at the moment when : as SOON as . 

once-over \'wan(t)-,sd-var\ n (1914) : a swift examination or survey; esp 
: a swift comprehensive appraising glance <, ■ . 

once that conj (1874) : once 

oo>cho>cer<ci<a«sis \£rj-kd- l sar- f ki-a-sas\ n, pt -a»ses \-,sez\ [NL, fr. On- 
chocerca, genus of worms] (191 1) : infestation with or disease caused 
by filarial worms (genus Onchocerca); esp : a disease of man caused by 
a worm (O. volvulus) that is native to Africa but now present in parts of 
.tropical America and is transmitted by several biting flies , - 

on*cld*i*um \an-'sid-e-am, an-'kid-\ n [NL, fr. Gk onkos barbed hook — 
' more at angle] (ca. 1868) : any of a genus (Oncidium) of showy tropi- 
cal American epiphytic or terrestrial orchids 

pneo- comb form [NL, fr. Gk onkos bulk, mass; akin to Gk enenkein to 
carry — more at enough] : tumor (oncology) 

on<o*gen*e*sis X.an-ko-'jen-a-sasX n [NL] (ca. 1932) : the induction or 
formation of tumors 

on-co-gen-ic \-'jen-ik\ adj (1936) 1 : relating to tumor formation 2 
: tending to cause tumors ■ ■ 

on<o*ge-nic*i-ty \-ja-*nis-at-e\ n (1944) : the capacity to induce or form 
tumors 

on*col*o*gy \an-Tcal-3-je, an-\ n (1857) : the study of tumors — on*co- 
Iog*i*caT \ l an-ka-'laj-i-kal\ also on«co*log*ic \-ik\ adj — on*col*o*gist 
\an-*kal-a-jast, ag-\ n , ■ ■ , 
on«com*ing y6n-,kam-it), *an-\ adj (1844) 1 a : coming nearer in time 
. or space (the ~ year) (an ~ car) b : FUTURE (looked forward to his 
*~ visit) 2: emergent, rising (the ~ generation) 
on*cor>na*vi*rus \ i an- l kd(a)r-na- , vi-ras\ n [onco- + RNA + virus] (1970) 
- : any of a group of RNA-containing viruses that produce tumors 
■one ywan, ,wan\ adj [ME on. an. fr. OE on; akin to OHG ein one, L 
unus (OL oinos), Skt eka] (bef. 12c) 1 : being a single unit or thing (~~ 
day at a time) 2 a : being one in particular (early ~ morning) b 
: being preeminently what is indicated (~ fine person) 3 a : being 
the same in kind or quality (both of ~ species) b (1) : constituting a 
unified entity of two or more components (the combined elements form 
~ substance) (2) : united 4 : existing or occurring as something not 
definitely fixed or placed (will see you again ~ day) 5 : being the 



onager 1 


only individual of an indicated or implied kind (the ~ person she 
wanted to marry) — at one : at harmony : in a state of agreement w 

*one \'wan\ n (bef. 12c) 1 — see number table 2 : the number denot- 
ing unity 3 : the first in a set or series; esp : an article of clothing of » 
size designated one (wears a ~> 4 : a single person or thing (has the 
but needs the other) 5 : a one-dollar bill * f « 

3 one \'wan, ,wan\ pron (13c) 1 : a certain indefinitely indicated person 
or thing (saw ~ of his friends) 2 a : an individual of a vaguely indi- 
cated group : anyone at all (~ never knows) b — sometimes used ai 
a third person substitute for a first person pronoun (Pd like to read 
more but — doesn't have the time) 

usage Senses 2a and 2b are usu. signs of a formal style. A formal styk 
excludes the participation of the reader or hearer; thus one is used 
where a less formal style might address the reader directly (for the 
consequences of such choices, one has only oneself to thank — Waiter 
Gibson) Use of one to replace a first-person pronoun — criticized by 
some commentators — appears to be more common in British English 
than American English. It may be resorted to in order to avoid repeti- 
tion of / (I'm watching this pretty carefully and I hope that the isiifc 
will come up in the Lords and one may be able to speak about it £~ 
Donald Coggan, Archbishop of Canterbury) - --•'"** 
-one \,6n\ n suffix [ISV, alter, of -ene] : ketone or related or analogous 
compound or class of compounds (lactone) (quinone) 
one another pron ( 1 3c) : each other usage see each other 
one-armed bandit \ l w3n-,arm(d)-\ also one-arm bandit n (1934) : slot- 
machine 2 • - ,-»■.*•.. 

one-bag.ger \'w3n-'bag-3r\ n ( 1 952) : single 2 - ' r ^--' ; v 

one-dimensional adj (1883) 1 : having one dimension v 2 Slacking 
depth : superficial (~ stereotype characters) — one-dimensionality 

one-egg adj (1948): monozygotic 

one-fold Vwan-Jold, -'foldX adj [ME, fr. OE anfeald. fr. an one + ?eo75 
-fold] (bef. 1 2c) : constituting a single undivided whole ' J, ^£L 

one-handed \-'han-d3d\ adj (1 5c) 1 : having or using only one han3 
(could beat him up ~> 2 a : designed for or requiring the use of only 
one hand b : effected by the use ofonly one hand 
one-horse adj (1750) 1 : drawn or operated by one horse 2 : of little 
real importance or consequence (a ~ town) / ' v*; ^ 

Onei-da Xo-'nid-aS n, pi Oneida or Oneidas [Iroquois One/dirfeV'.'Ut., 
standing rock] (1666) 1 a': an American Indian people orig. of New 
-York b : a member of this people 2 : the language of the Oneida 
people • _ _ : • »~ 

oneiric \d-'ni-rik\ adj [Gk oneiros dream; akin to Arm anurj dream] 
(1859) : of or relating to dreams : dreamy — onei-ri-cal-ly \-'n-k<3-)lg\ 
'adv ' • . ■ >< ■ . . • t - 

onei*ro*man*cv \o-*nI-ra-,man(t)-se\ n [Gk oneiros + E -mancy] (1652) 
: divination by means of dreams ■ • ' > . v / • <; » . 
one-line octave n (1931) : the musical octave that begins on middle "C 
> see pitch illustration - r v '••e*^ 

one-lin*er Vwan-Ml-narV n (1967) : a very succinct joke or witticism 
one-man adj (1842) : of of relating to just one individual: as a : con- 
sisting of only one individual (a ~ committee) b (1) :*dorie, 'pris 
sen ted, or produced by only one individual (a ~ stage play) (2) : re 
turing the work of a single artist (as a painter) (a - show of oils)/ 
u : designed for or limited to one individual * * *v 

one-ness \Van-n3s\ n (1594) : the quality or state or fact of being one: 
as a: singleness b : integrity, wholeness c: harmony d : same- 
ness, identity e: unity, union 

one-night*er X.wan-'nlt-arX n (ca. 1937) : one-night stand 
one-night stand n (1880) 1 : a performance (as of a play or concert 
given (as by a traveling group of actors or musicians) only once in each 
of a series of localities 2 a : a locality used for one-night stands *b 
" : a stopover for a one-night stand 3 : a sexual encounter limited ir - 
, single occasion ' - . t ^ V^T _ 

one-off ^wan-'ofX adj, Brit (1934) : limited to a single time, occasionVbr 
instance: one-shot — one-off n ' 

one-on-one y.wan-on-'wan, .wsn-anA adj or adv (1967) 1 : l playing? 
directly against a single opposing player 2 : involving a directum- 
counter between one person and another 

one-piece adj (1880) : consisting of or made in a single undivided piece 
(a bathing suit) ~~ one-piec*er Vwan-'pe-ssrX n ;t 1 i^ t " 

oner*ous Van-a-ras, 'o-na-X adi [ME, fr. MF onereus, fr. L onerosusTii, 
-oner-, onus burden; akin to Skt anas cart] (14c) 1 : involving, imped- 
ing, or constituting a burden : troublesome (an ~ task) 2 : having 
legal obligations that outweigh the advantages (~ contract) -r^S " 
ous-lya^v — oner>ous*ness n 

sva onerous, burdensome, oppressive, exacting mean imposing han_ 
'snip, onerous stresses being laborious and heavy esp. becaiise'disV 
' tasteful; burdensome suggests causing mental as well as physical 
strain; oppressive implies extreme harshness or severity in what^ 
imposed; exacting implies rigor or sternness rather than tyranny^ 
injustice in the demands made or in the one demanding. 
oneself \(i)w»n-'self, Southern also -sef\ also one's self XOwan'/jwanr^ 
pron (1621) 1 : a person's self : one's own self — used reflexi vdy r as: 
object of a preposition or verb or for emphasis in various constructions 
2 : one's normal, healthy, or sane condition or self — be oneself ^-td 
conduct oneself in a usual or fitting manner " a : '^*£r 

one-shot \Van-,shat\ adj (1927) 1 : that is complete or effective^ 
through being done or used or applied only once (there is no easy^ 
answer to the problem) 2 : that is not followed by something elsem 
the same kind (a ~ tax cut) — one-shot n 1 . ' v ; 

one-sid-edVwan-'sid-ad\a(//(1813) l a (1): having one side promt; 
nent or more developed (2) : having or occurring on one side onlyM 
: limited to one side : partial (a ~ interpretation) 2 : unilateral^ 
~ decision) — one-sid*ed*ly adv — one-sid*ed*ness n : V r ^f-fe* , i^i 
one-step Vwan-.stepX n (191 1) 1 : a ballroom dance in y 4 time mark» 
by quick walking steps backward and forward 2 : music used forjhf 
one-step — one-step vi * 
one-tailed \,wan-,tal(d)\ also one-tail \- ( tal\ adj (1947) : being a*statjs-; 
tical test for which the critical region consists of all values of the^tesj 
statistic greater than a given value or less than a given value but^jtpj 

&£io!$l 


; greater than a given 
both — compare two-tailed 
•one-time Vwan-.timN adj (1840) 


occurring only once : one-shot 


I: former, sometime (a ' 
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out-smart xOaiit^smartV vt( 1924) : to get the better of ; esp :' outwit , 
out-soar \-'so(a)r, -'s6(3)r\ vr (1674) : to soar beyond or above r ; 
out-sole yaut-,s6l\ n (1 884) : the outside sole of a boot or shoe " 
out-speak \(')aut-*spek\ vt -spoke \-'sp6k\; -spo-ken \- , spo-kan\; -speak- 
ing (1603) 1 : to excel in speaking 2 : to declare openly or boldly 
out-spend \-'spend\ vt (1586) 1 : to exceed the limits of in spending 
' <~s his income) 2 : to outdo in spending <he outspent the other candi- 
dates) . ■ ■ ' -' ;. 
out-spent \-'spentV. adj (1652) : completely worn out : EXHAUSTED 
(spurred him, like an ~ horse, to death — P. B. Shelley) 
out-spo*ken \aut-'sp6-k3n\ adj (ca. 1 808) 1 : direct and open in speech 
or expression : frank (candidly — in his criticism — Current Biog.) 2 
: spoken or expressed without reserve <his ~ advocacy of gun control) 
— out-spo-ken-ly adv — out-spo*ken*ness \-kan-nas\ n * 
out-spread \aut-spred\ vt -spread; -spreading (14c) : to spread^out 

: EXTEND - ..... ^ 

out-stand \(')aut-'stand\ vb -stood: -standing vt (1571) : to endure be- 
yond (I have outstood my time — Shak.) ~ vi : STAND OUT 
out-stund-ing \aut-'stan-dir), 'aut-,\ adi (161 1) 1 : standing out : pro- 
jecting 2 a : unpaid (left several bills ~), b : continuing, un- 
resolved <a long — problem) c of securities : publicly issued and sold 
3 ' a : standing out from a group : conspicuous b : marked by emi- 
nence and distinction syn see noticeable — out«stand»ing«ly \-dirj-le\ 

adv .... ■ • . - 

outstareXOaut-'staWr, -*ste(3)r\v/ (1596): outface 1. ' ■ f 

out-sta-tion \'aut-,sta-sh3n\ n (1 844) : a remote or outlying station ' 
outstay \(')aut-*sta\ vt (1600) 1 : overstay 1 (~ed their welcome). 2 
: to surpass in staying power (~ed his competitors) 
out^tretchXaut-'strecnVvf (14c) : to stretch out : extend ■";** t 
outstrip \aut-'strip\ vf {out- + obs. strip (to move fast)] (1580) 1 : to 
go faster or farther than 2 : to get ahead of : leave behind (has civili- 
zation outstripped the ability of its users to use it? — Margaret Mead) 
syn see exceed ;X: 

out-take \'aut-,tak\ n (1902) 1 : a passage outward : FLUE, vent 2 
: something that is taken out: as a : a take that is not used in an ed- 
ited version of a film or video tape b : a recorded musical selection 
not included in a record album ■ / - u . « 

out-talk XOaut-'tokX vr (1596) 1 : to surpass in talking 2 : to get the 
better of by talking ); " t r* . 

out-think \-*think\ vf -thought \-'thot\; -think-ing (1704) 1 : to surpass 
t in thinking 2 : to get the better of by thinking *" " ■ ' J ' 

outturn \'aut-,t3rn\n(1800): a quantity produced : output , ,[ 
, Outward Vaut-ward\ adj (bef. 12c) 1 :• moving, directed, or turned 
toward the outside'or away from a center <an ~ flow) -2 : situated on 
' the outside : exterior 3 : of or relating to the body or to appearances 
* rather than to the mind or the inner life < — beauty) 4 : external 
^outward or outwards \-wardz\ adv (bef. 12c) 1 : toward the outside 
: 2 obs: on the outside: externally ' : • ' * ''*',' 
Outward n (1627) : external form, appearance, or reality , n '' r ' ' 

outward-bound X.aut-ward-'baundV adj (1602) : bound in an outward 
r direction or to foreign parts <an ~ ship) / ,'' * '' '. 

outward'ly \'aut-w3rd-le\ adv (14c) 1 >J a : on the outside : exter- 
nally, b : toward the outside 2 : in outward state, behavior, or ap- 
^pearance (was ~ friendly) ' .f. V 

outward*ness \-nas\ n (1580) 1 : the quality or state of being external 

■ 2 : concern with or responsiveness to outward things , < " * ! ' 
outwear \(')aut-'wa(3)r, -*we(3)r\ vr -wore V'wOwr, .-'w6(3)r\; -worn 
; \-Sv6(3)rn, -'wo(3)rn\; -weaning (1541) 1: wear OUT. exhaust 2 : to 

last longer than (a fabric that ~s others), n ;' ' ' , 
out-weigh \-' w a\ vf (1597) : to exceed in weight, value, or importance 
(the advan tages ~ the disad van tages) * -\r' , 

' outwit \aut-*wit\ v/ (1652) 1 : to get the better of by superior clever- 
ness: outsmart 2 archaic : to surpass in wisdom syn see frustrate 
'outwork vf (13c) 1 \aut-'wark\ : work out, complete 2 \(*)aut-\ : to 
work harder, faster, or better than -* * Jj Jt • 

?outwork Vaut-,w3rk\ n (1639) : a minor defensive position, con- 
v. strutted outside a fortified area • ' ,.-*-?- r ' 

outworn \aut-'w6(a)rn, -V6(s)rn\ adj (1565) : no longer useful or ac- 
ceptable : outmoded (an ~ social system) ■ : - " ' :' 1 
u»zel \'u-zsl\ n [ME ousel, fr. OE osle — more at merl] (bef; 12c)- 1 
" blackbird la; also : a related bird 2 :' dipper 1 ' ' . " 

\'u-G)zo, -C)zo\ « [NGk ouzon, ouzo] (1898) : a colorless anise* 
flavored unsweetened Greek liqueur ' * ; t 1 ' . ' ; J 

pV- provi- or ovd- comb form [L ov-, ovi-, fr. ovum — more at egg] : egg 
;;(bviform) : ovum (oviduct) (ovocyte) (ovogenesis) ; , * * 
OTab/o/ovuM v i / ' ' ' 

,OTal XV^-valX n (1570) 1 : an oval figure or object 2 : a t racetrack in 
'the shape of an oval or a rectangle having rounded corners"'" 
^OTal adj fML ovalis, fr. LL> of an egg, fr. L ovum] (1577) : having the 
shape of an egg; also : broadly elliptical — ovaMy \-va-le\ adv — oval- 
^ness n ^ • lT * 

, P*aI*bu<min \,a v -al-'byu- m3n > i6v-\ n (1835)* 1 : the principal albumin 
of white of egg; esp : the crystalline part of egg albumins 2 : dried 

■ whites of eggs . u 
oval window n (1683): the oval fenestra of the ear 

ovaM.an Xo-'var-e-an, - f ver-\ also ovar.i-al \-e-al\ adj (1840) : of, relat- 
•ng to, or involving an ovary 

J > <y a ri*eoto.my Vo-.var-e-'ek-ts-me, -,ver-\ n, pi -mies (1889) : the surgi- 
j cal removal of an ovary — ovari*ec*to*mized\-,mTzd\ adj 

jjyV'Me yj-'var-e-.ol, -'ver-\ n [(assumed) NL ovariolum, dim. of 
^ovarium] (1877) : one of the tubes of which the ovaries of most insects 
-.are composed ' ' 

ovar.i^otHMny \6-,var-e- , at-3-me, -,ver-\ n, pi -mies (1844) 1 : surgical 
« incision of an ovary 2 : ovariectomy 

rjajy \'6v-(3-)re\ n, pi -ries [NL ovarium, fr. L ovuin egg] (1658) 1 
f t«e typically paired essential female reproductive organ that produces 
e 8gs and in vertebrates female sex hormones 2 : the enlarged rounded 
basal portion of the pistil or gynoecium of an angiospermous plant 
!£at bears the ovules and consists of one or more carpels — see flower 

Juration 

;1iP^ Vo-,vat\ adj (1775) 1 : shaped like an egg 2 : having an outline 
Vjjjj^^longitudinal section of an egg with the basal end broader (~ 


ova-tion yv'va-shanV n [L ovation-, ovatio, fr. ovatus, pp. of ovare to 
exult; akin to Gk euoi, interjection used in bacchic revels] (1533) 1 : a 
ceremony attending the entering of Rome by a general who had won a 
victory of less importance than that for which a triumph was granted 
2 : an expression or demonstration of popular acclaim esp. by enthusi- 


astic applause (received a standing ~) 
>ven Vav-3n\ n [ME, fr. OE of en; akin to OHG oj 



oven bird 2 . 


_ . , „ . if an oven, Gk ipnos. L 

aulla, olla pot] (bef. 12c) : a chamber used for baking, heating, or dry- 
ing . " ■ " ' 
ov«en*bird V,bard\ n [fr. the shape of 
its nest] (1825) 1 : any of various So. 
American small brown passerine 
birds (genus Furnarius) 2 : an ' 
American warbler (Seiurus aurocapil- 
lus) that builds a dome-shaped nest 
on the ground 

ov*en*proof \-,pruf\ adj (1939) ^capa- 
ble of withstanding the temperature 
range of a kitchen oven ( — dishes) 

! over \'f)-v3r\ a dv [MB, adv. & prep., 
fr, OE ofer; akin to OHG uoar (prep.) 
abovei beyond, over, _L super, - Gk 
hyper] (bef. 12c) l a : across a*, 
barrier or intervening space; esp'' 
: across the goal line in 'football' b 
: forward beyond an edge or brink 
and often down (the boards extend to 
the supports and a little bit ~) (wan- 
dered too near the cliff and fell ~) c ; 
: across the brim (soup boiled ~) d * 
: so as to bring the underside up 
(turned his cards ~> e : from a *' 
vertical to a prone or inclined position (knocked the lamp *—>" f : from 
one person or side to another (hand it ~) g : across (got his point 
~) h : to agreement or concord (won them ~) 2 a- J\) z beyond 
some quantity, limit, or norm often by a specified amount or to a speci- 
fied degree (show ran a minute ~> (2) : in an excessive manner : in- 
ordinately — often used in combination (an overoptimistic view) b 
: till a later time 3 a : above b : so as to cover the whole surface 
(windows boarded 4 a : at an end (the day is ~> b — used on a 
two-way radio circuit to indicate that a message is complete and a reply 
is expected 5 a : through (read it ~>; also i in an intensive or com- 
prehensive manner b: once more: again (do it ~) * 

*over \,6-v3r, 'o-\ prep (bef. 12c) 1 — used as a function word to indi- 
cate motion or situation in a pojUion Hi gh fXjLha n .nr , a hbye^aootlier 
(towered ~ his mother) (flew ~ the lake) (rode the old Roman 
road) 2 a — used as a function word to indicate the possession of 
authority, power, or jurisdiction in regard to some thing or person 
(respected those ~ him) b — used as a function word to indicate 
superiority, advantage, or preference (a big lead ~ the others) 4 3 
: more than (cost ~ $5) 4 a — used as a function word to indicate 
position upon or movement down upon (laid a blanket ~ the child) 
(hit him ~ the head) b : all through or throughout (showed me ~ 
the house) (went ^ his notes) c - — used as a function word to indicate 
a particular medium or channel of communication (~ the radio) 5 — 
used as a function word to indicate position on the other side' or be- 
yond (lives ~ the way) 6 a : THROUGHOUT, during (~ the past 25 
years) b : until the end of (stay Sunday) 7 a — used as a func- 
tion word to indicate an object of solicitude, interest, consideration, or 
reference (the Lord watches ~ his own) b — used as a function word 
to indicate the object of an expressed or implied occupation, activity, 
or concern (spent an hour ~ cards) (trouble money) *'* ' " 

aover Vo-var, ,o-\ adj (bef. 1 2c) 1 a : upper, higher b : outer, cov- 
ering c: EXCESSIVE^ imagination) 2 a : not used up : REMAINING 
(something ~ to provide for unusual requirements — J. A. Todd) b 
: having or showing an excess or surplus 3 : fried on both sides (or- 
dered two eggs ~) * ' 

♦over V6-v3r\ vr overed; over-ing V6v-(a-)rin\ (1 837) : to leap over ; ' ; 
over- prefix 1 : so as to exceed or surpass 2 : excessive, 3 : to an 
excessive degree ' t ' s . . - , 


over-abstract ' '* 

over-bake 
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1N THE TOUTED STATES PATENT AND TRADEMARK OFFICE 

Serial No.: 09/832,884 Confirmation No.: 27 18 

Divisional of 09/321,565 

Applicant: Steve M. Danziger, et al. Art Unit: 2829 

Filed: April 12, 2001 Examiner: Evan T. Pert 

Docket No: L/M-102-DIV Customer No: 28892 

For: Method and Apparatus for Evaluating a Known Good Die using 
Both Wire Bond and Flip-Chip Interconnects 

Declaration of Steven M. nsm*-8^ «»- 

My name is Steven M. Danziger. 

I reside at 10100 Tasker Drive, Manassas, Virginia. I am 
employed by BAE Systems Information and Electronic Systems 
Integration, Inc. 

I am an inventor in US Patent Application 09/832,384, which 
has a filing date of April 12, 2001. 

In an Office Action dated May 6, 2004 the Examiner has made 
the following statement: 

"For purposes of examination, this process limitation bears 
insignificant patentable weight for the product, since a 
person has no way to structurally discern that something was 
"stress tolerance tested prior to mounting." 

In the industry, persons determine whether a device is a 
Known Good Die (KGD) because they are specified at the time of 
purchase. Known Good Die by definition means that the product 
purchased (KGD) is one that has been electrically/thermally stress 
tolerance tested prior to mounting. 

The reason for specifying a Known Good Die is to eliminate 
from a population of dies those which are weak or which may fail 
at a later time. This is necessary in constructing devices that 
are known as multichip modules (MCM) . For instance, if only one 
die in ten is bad, and a multichip module includes as many as ten 
dies, then the probability of the MCM being a bad MCM is 
approximately 50%. Since it is very expensive to assemble MCM's, 
and expensive to discard MCM's with costly dies that will never be 
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used, it becomes incumbent upon the user of a die to procure KGD 
dies for assembly into MCM units. 

On the other hand, if a die is merely to be used in a simply 
application, such as a cell phone, there is no need for a Known 
Good Die, In such a case, Known Good Dies are never even 
specified because it is cheaper to discard the cell phone 
component rather than test for a Known Good Die in the first 
instance . 

In the most extreme example, Known Good Dies are an absolute 
requirement for use in satellite applications. In satellite 
applications it is not a simple matter to repair a satellite. The 
satellite when it fails can amount to a failure measured in 
hundreds of millions of dollars. In these applications, Known 
Good Dies which are previously stress tolerance tested are an 
absolute requirement and always used. 

Inspection 

The Examiner has failed to note that inspection of the Known 

Good Die set forth in claim 1 will easily reveal that the die has 

been tested. The reason is that the die as claimed has two sets 

of contacts, (wire bond connections and solder ball array 

connections.). And that once the die is tested, the connections 

used for testing (either solder ball array or wire bond) will be 

visibly disturbed. For instance, a solder ball connection will 

form imperfections in the balls, such as a taffy pull appearance 

when the connections are removed. Similarly, wire bond 

connections that have been disconnected are easily viewed. Stated 

another way, the connections which are not used are undamaged 

connections and, therefore, remain an undamaged region to which 

electrical connections for the final packaging may be made. 

At page 2, beginning at line 11, the Examiner states: 
"In claim 1, the limitation 'which is thermal stress 
tolerance tested prior to mounting. , . by a test device 1 is 
clearly directed to the process, but not the product* What 
structure necessarily results from this process limitation?" 
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The answer is the claimed Known Good Die. Known Good Dies 
are a group of dies, which have been previously tested and 
screened to call out those that do not pass the screening test. 
This is a quality assurance procedure that produces a population 
of dies that are highly reliable and statistically far better than 
those which have never been tested. For instance, a group of dies 
wherein one die in ten is bad can be transformed into a Known Good 
Die group wherein only one die in one thousand is bad. Still 
further, the one die in one thousand would pass the screen, but 
then fail at a later point in time. Therefore, the product that 
is a Known Good Die is very different from a die that is not a 
Known Good die and which has not been tested. The structural 
difference is that the Known Good Die structure is one upon which 
confidence can be placed and which can be used with assurance in 
multichip modules and even in satellite applications . This is a 
significant product structural difference. The structural 

difference lies in the fact that the Known Good Die has a very, 
very low probability of failure. 

I hereby declare upon penalty of perjury that the above 
statement is accurate and believed to be true. This statement is 
made with the knowledge that willful false statements and the like 
so made are punishable by fine and imprisonment, or both under 
Section 1001 of title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 


Signature: 




Name: 


Steven M. Danziger 

10100 Tasker Drive 
Manassas, VA 20109 


Address; 
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